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Credits

The Wheel has been developed with funding and support from the Department of
Environment and Climate Change (DECC).

The work has been undertaken by Isabel Carmona, Peter Cook, Adrian Leaman, Neil May,
Tom Randall and Caroline Rye under the direction of the STBA project steering group
formed by Roger Curtis (Historic Scotland), Sam Allwinkle (CIAT and Napier University),
Sofie Pelsmaker (UCL El) and David Pickles (English Heritage).

During the Wheel’'s development the following expert group was consulted: Dr Caroline
Rye (Walls), Prof Chris Sanders (Roofs), Sofie Pelsmaker (Floors), Dr Paul Baker
(Windows and Doors), Diana Hubbard (Chimneys), Nicholas Heath (Heating and
Renewables), lan Mawditt (Ventilation) and Dr Victoria Haynes (People interaction).

The Wheel drew on an approach based on a triage classification developed by Bill
Bordass and the Usable Buildings Trust for English Heritage.
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The Wheel displays ...

The geographical context of the retrofit in question.
Categories of measures to consider (fabric, services, behaviour).
Measures in more detail.

Different retrofit perspectives (technical, heritage, energy).
Measure-to-measure linkages.

‘Concern’ colours.

Outcomes and consequences.

More detailed information if you need it.

With live links to source material with and without paywalls.

NV 00N A WD =

All on one interface, to emphasise contextual and systemic nature.
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.RESPONSIBLE RETROFIT
GUIDANCE WHEEL

STB A GLOSSARY

SUSTAINABLE TRADITIONAL
BUILDINGS ALLIANCE

nteracti€
peoP® """

Whit is the heritage value of the building?

[ ¢onservation area (Building in conservation area ) E

ondition/State of repair
at is the condition/state of repain of the building?

| Fair (Acceptable condition, likely to need some sm |4 |

Exposure
What is the exposure of the building to wind driven rain?
(see B.Regs AD C diagram 12 shows map for UK zones).

Apply correction factors if known and as described in BS
8104:1992

[ Moderate (Wind driven rain (in |/m2 per spell) 33 t B

Heat Distribution

Energy User Type

How does the energy user compares with others in terms to
energy use as assessed in the Green Deal Occupancy
assessment?

| Medium (Typical) Energy Use (Within 20% either sic | ]

ser interest and involvement In Operation

at is the user's level of motivation and knowledge wh
ting the building?

[ U\interested User

Numb¥gr of exposed sides

How y sides of the building are exposed to wingd for
ventilatio

[ Single (Dw}lﬁng has a single exposed side) / E

TR ¥
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GETTING STARTED ABOUT GLOSSARY REPORT

» Colour key

RESPONSIBLE RETROFIT STBA
GUIDANCE WH EEL Heat Generauo" SUSTAINABLE TRADITIONAL

BUILDINGS ALLIANCE

» Building context

Heat Generation

Biomass boilers

Installation of large scale biomass boiler (woodchip,
woodlogs or pellets) to provide heating and hot water.

ADD TOLIST CLOSE MEASURE

» Advantages 7

» 7 Technical Concerns

-*3 Heritage Concerns
. » Original internal detail lost (high)

l » Detail for Access to services (high)
» Detail retains character? (medium)

» 5 Energy Concerns

» Related measures

.. supporting www.usablebuildings.co.uk
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RESPONSIBLE RETROFIT
GUIDANCE WHEEL Heat Generation

GETTING STARTED GLOSSARY REPORT

» Colour key '

STBA

SUSTAINABLE TRADITIONAI
BUILDINGS ALLIANCE

» Building context

Heat Generation

Biomass boilers |

Installation of large scale biomass boiler (woodchip,
woodiogs or pellets) to provide heating and hot water. '

ADD TO LIST CLOSE MEASURE

~ Advantages

|
|
|
If fuel is truly sustainably sourced this can make very big |
CO2 savings ‘

« 7 Technical Concerns 8

I - space limitations (major |

Impact of the measure on the physical space of the building, - |
e.g. reduction of internal areas or doorways through the
addition of insulation, or a new piece of equipment which
takes up space.

Suggested actions (before)

At design stage, establish impact of measures on space,
e.g. insulation thickness; new heating or ventilation system
size; new cylinder size

Suggested actions (during)

Check any changes to proposed measures during
construction against agreed space requirements and assess
whether impact on space increases or decreases.

Suggested actions (after)

Provide feedback about unexpected limitations on space, to
manufacturers, suppliers and specifiers for future refesce.

References

M Solid Wall Insulation in
and: oring barriers, solutions and new approaches

(2012) Channeworks
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User ‘levels’

Paddling.
Wiaist level.
Full immersion.

www.responsible-retrofit.org/greenwheel
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User ‘levels’

Paddling.

Waist level www.responsible-retrofit.org/greenwheel

Full immersion.

Interested users (e.g. building owner) just wanting to have an
idea of the possible risks associated with possible measures.

Designers or developers wanting more detail on measures and
possible interaction effects.

Assessors and evaluators keeping track of proposals.

Designers or researchers at a more detailed level looking for
sources of technical guidance.

... supporting www.usablebuildings.co.uk
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The idea #1 Starts in a shed.

| —
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The idea #2 Physical mock-up (shows under layer)
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The idea #3 Digital concept
D L |

l F_Fabri:: measures YWk | Services measures | People Measures J

\’ [ l

_— @ Fain

* Technical concems row < '
* Heritage concemns row \
* Energy use concems row ‘ Mew windows

%
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V1- long text
Mal-long text

Context filters
‘ Exposure

L]
Fabric condition
2 L
i L .-- l’L B
o Heritage valu
3 L User Energylawlareness J

~—_— | - \ -

g
g Er Tralimyng

1. Select measure using slider bar
2. Wheel rotates to show selected measure on top segment. Other measures greyed out (but see &

below) Technical/Heritage/Energy rows show short text Concerns and risk colour.
3. Context fiters allow to adjust for various context opfions. Row colours adjust for context

4. On click, window with long text appears - could have links and more info?
6. Related measures are highlighted (various degrees of intensity?)

|
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The brief

Explore retrofit ‘measures’ (e.g. secondary glazing) when re-
fitting a traditional building.

Highlight risks and ‘concerns’ associated with such measures,
in respect of:

+  technology

- heritage

*  energy.

Highlight possible ‘interactions’ between measures.

The guidance tool is intended as a decision-making aid not as a
primary information source, but may lead the user to further support
content.

... supporting www.usablebuildings.co.uk
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The brief«

Excerpt from Design Proposal vipl

The aim of the tool is to provide an interface for exploring:

- the measures (e.q. fit secondary glazing) available when retrofitting a traditional building

- the risks associated with measure/context combinations e.q. fitting double glazing presents herita
concerns

- the interactions between measures e. g if draughtproofmg IS bemg considered, ventilation should |
consnderedtoo_ TS P O A P A

The tool must be engaging and playful and mustn't drown the user in too many technicalities’;; P
PuspQse s to educate users that retroflttmg a tradltlonal buuldlng IS not a snmple fix, that.meaSlres
heavuly mte dependertamethat-there-ds-alackob-reseasshvkaowiedye it 5 areas.

Although not primarily an informational tool, ideally the tool will allow the user to find further techni
content should they wish.

|
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The briefs

For users:

- Fun, encouraging inquisitive exploration.

+  Several ‘levels’, for different interests and abilities.

+  Instantaneous and useful outputs.

For those managing the inputs to the background databases:

+  Straightforward to update, with minimal likelihood of
Input error.

+  Changes cascade automatically to the user interface
without need for re-programming.

... supporting www.usablebuildings.co.uk
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The brief

For the programmer:
A challenge at the cutting edge of graphics.
Using ...
Browser-based, ‘client-side’ implementations
Potential of D3/Javascript and Scalar Vector
Graphics (SVGQG)
For everyone:
“A journey from details to value and back”.
For STBA/DECC:

Communicating complex information responsibly and
even-handedly.

... supporting www.usablebuildings.co.uk
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The brief s

Measures available for retrofitting traditional buildings
- E.g.Walls and their sub-types e.g. internal wall insulation
Risks/concerns associated with interventions

+  E.g.for Technical, Heritage and Energy, coded red amber,
yellow, green

Interactions between measures

- E.g.internal wall insulation and window shutters
Context for the above.

+  E.g. Condition and state of repair, orientation

... supporting www.usablebuildings.co.uk
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A traditional building is ...

“a property built prior to 1919 with solid walls
constructed of moisture-permeable materials”

Sustainable Traditional Buildings Alliance, Responsible Retrofit Report, and
Approved Document Part LIB definition.

... supporting www.usablebuildings.co.uk
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Version 1p3

RESPONSIBLE RETROFIT STB A GETTING STARTED | ABOUT | GLOSSARY | REPORT
GUIDANCE WHEEL E wemcﬂon Way SUSTAINABLE TRADITIONAL
eov\e J BUILDINGS ALLIANCE r
y » Colour key M)
~ Building context

Please select the context of your building here:

Heritage
What is the heritage value of the building?

( Conservation area (Building in conservation area ) @

Condition/State of repair
What is the condition/state of repain of the building?

[ Fair (Acceptable condition, likely to need some sm ﬁ

Exposure

What is the exposure of the building to wind driven rain?
(see B.Regs AD C diagram 12 shows map for UK zones).
Apply correction factors if known and as described in BS
8104:1992

[ Moderate (Wind driven rain (in |/m2 per spell) 33 t ﬁ

Energy User Type

How does the energy user compares with others in terms to
energy use as assessed in the Green Deal Occupancy
assessment?

( Medium (Typical) Energy Use (Within 20% either sic E

User interest and involvement In Operation

What is the user's level of motivation and knowledge when
operating the building?

| Uninterested User )

Number of exposed sides

How many sides of the building are exposed to wind for
ventilation?

( Single (Dwelling has a single exposed side) ﬁ

a»
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GETTING STARTED ABOUT GLOSSARY REPORT

» Colour key 2

RESPONSIBLE RETROFIT
GUIDANCE WHEEL

STBA

SUSTAINABLE TRADITIONAL
BUILDINGS ALLIANCE

~ Building context
Please select the context of your building here:

Heritage
What is the heritage value of the building?

( Conservation area (Building in conservation area ) Q

Condition/State of repair
What is the condition/state of repain of the building?

| Fair (Acceptable condition, likely to need some sm |4

Lot

Exposure

What is the exposure of the building to wind driven rain?
(see B.Regs AD C diagram 12 shows map for UK zones).
Apply correction factors if known and as described in BS
8104:1992

| Moderate (Wind driven rain (in |/m2 per spell) 33 t | 4]

Heat Distribution

Energy User Type

How does the energy user compares with others in terms to
energy use as assessed in the Green Deal Occupancy
assessment?

[ Medium (Typical) Energy Use (Within 20% either sic Q

User interest and involvement In Operation

What is the user's level of motivation and knowledge when
operating the building?

| Uninterested User B

Number of exposed sides

How many sides of the building are exposed to wind for
ventilation?

[ Single (Dwelling has a single exposed side) E

ap

..« SUPPOFtINng WWW.UsSabIebulldings.co.uk


http://www.usablebuildings.co.uk

et AT

» Colour key

RESPONSIBLE RETROFIT
GUIDANCE WHEEL

STBA

SUSTAINABLE TRADITIONAL
BUILDINGS ALLIANCE

~ Building context
Please select the context of your building here:

Listed - Exceptional (Listed building - Gradel and 2* in E&W, Category A in Scotland and NI)

Listed - Important (Listed - Grade 2 in E&W, Category B and C(S) in Scotland and B and B+ in NI)
v Conservation area (Building in conservation area )

Character building (Building with some character but not in a conservation area)

Non character bullding (Bullding heritage character not significant)

 Fair (Acceptable condition, likely to need some sm & |

Exposure

What is the exposure of the building to wind driven rain?
(see B.Regs AD C diagram 12 shows map for UK zones).
Apply correction factors if known and as described in BS
8104:1992

| Moderate (Wind driven rain (in 1/m2 per spell) 33t -/

Energy User Type

How does the energy user compares with others in terms to
energy use as assessed in the Green Deal Occupancy
assessment?

| Medium (Typical) Energy Use (Within 20% either sic -3

User interest and involvement In Operation
What is the user's level of motivation and knowledge when
operating the building?

| Uninterested User -+

Number of exposed sides

How many sides of the building are exposed to wind for
ventilation?

' Single (Dwelling has a single exposed side) B

... SUpporting www.usablebuildings.co.uk
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GETTING STARTED ABOUT GLOSSARY REPORT

» Colour key

RESPONSIBLE RETROFIT STBA
GU'DANCE WH EEL SUSTAINABLE TRADITIONAL

BUILDINGS ALLIANCE

~ Building context
Please select the context of your building here:

Heritage
What is the heritage value of the building?

Non character building (Building heritage characte ﬁ

Condition/State of repair b
What is the condition/state of repain of the building?

| Fair (Acceptable condition, likely to need some sm | 4|

Exposure

What is the exposure of the building to wind driven rain?
(see B.Regs AD C diagram 12 shows map for UK zones).
Apply correction factors if known and as described in BS
8104:1992

[ Moderate (Wind driven rain (in |/m2 per spell) 33 t E

Energy User Type

How does the energy user compares with others in terms to
energy use as assessed in the Green Deal Occupancy
assessment?

| Medium (Typical) Energy Use (Within 20% either sic -+

User interest and involvement In Operation

What is the user's level of motivation and knowledge when
operating the building?

[ Uninterested User E

Number of exposed sides

How many sides of the building are exposed to wind for
ventilation?

[ Single (Dwelling has a single exposed side) E

<>
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RESPONSIBLE RETROFT STBA
GUIDANCE WHEEL = racﬂon SUSTAINABLE TRADITIONAL

“\1.0 BUILDINGS ALLIANCE |
peoP® » Colour key 1"

~ Building context
Please select the context of your building here:

Heritage
What is the heritage value of the building?

[ Non character building (Building heritage characte @

Condition/State of repair
What is the condition/state of repain of the building?

| Fair (Acceptable condition, likely to need some sm |4

Exposure

What is the exposure of the building to wind driven rain?
(see B.Regs AD C diagram 12 shows map for UK zones).
Apply correction factors if known and as described in BS
8104:1992

| Moderate (Wind driven rain (in |/m2 per spell) 33 t | 4]

Energy User Type

How does the energy user compares with others in terms to
energy use as assessed in the Green Deal Occupancy
assessment?

[ Medium (Typical) Energy Use (Within 20% either sic m

User interest and involvement In Operation

What is the user's level of motivation and knowledge when
operating the building?

| Uninterested User 44

Number of exposed sides

How many sides of the building are exposed to wind for
ventilation?

[ Single (Dwelling has a single exposed side) Q

i
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GETTING STARTED ABOUT GLOSSARY REPORT

RESPONSIBLE RETROFIT STBA
GUIDANCE WHEEL Heat Generatiop SUSTAINABLE TRADITIONAL

Heat generation measures 0ok at options to improve the
efficiency of the heating system by either refurbishment of
existing, introducing heat recovery devices, installing a new
model to current efficient standards, looking at alternative
low carbon and renewable heat generation sources or
considering multiple building heat generation.

Heating system Refurbishment

High efficiency gas-fired condensing boilers
Oil-fired condensing boilers

Air source heat pumps

Ground/Water source heat pumps

Biomass boilers

Biomass stove with back boiler
Fan-assisted replacement storage heaters
Flue gas heat recovery devices

Solar water heating

Waste water heat recovery devices for showers
Communal heat generating system

Micro combined heat and power

High efficiency replacement warm-air units

CLOSE CATEGORY

BUILDINGS ALLIANCE s
» Colour key
5 » Building context
%
Heat Generation
"~
A
v

... SUppPOrting www.usablebuildings.co.uk
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GETTING STARTED ABOUT GLOSSARY REPORT

» Colour key

RESPONSIBLE RETROFIT
GUIDANCE WHEEL

STBA

Heat Generation SUSTAINABLE TRADITIONAL
BUILDINGS ALLIANCE

» Building context

Heat generation measures look at options to improve the
efficiency of the heating system by either refurbishment of
existing, introducing heat recovery devicss, installing a new
model to current efficient standards, looking at alternative
low carbon and renewable heat generation sources or
considering multiple building heat generation.

Heating system Refurbishment

High efficiency gas-fired condensing boilers
Oil-fired condensing boilers

Air source heat pumps

Ground/Water source heat pumps

Biomass boilers

Biomass stove with back boiler
Fan-assisted replacement storage heaters
Flue gas heat recovery devices

Solar water heating

Waste water heat recovery devices for showers
Communal heat generating system

Micro combined heat and power

High efficiency replacement warm-air units

CLOSE CATEGORY

4 »f

| —
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GETTING STARTED ABOUT GLOSSARY REPORT

» Colour key

RESPONSIBLE RETROFIT STBA
GUIDANCE WH EEL Heat Generaﬂo" SUSTAINABLE TRADITIONAL

BUILDINGS ALLIANCE
' Heat Generation
L AN

Biomass boilers

\‘_

» Building context

Installation of large scale biomass boiler (woodchip,
woodlogs or pellets) to provide heating and hot water.

ADD TO LIST CLOSE MEASURE

» Advantages

J

» 7 Technical Concerns
» 3 Heritage Concerns
» 5 Energy Concerns

» Related measures

.« SUpporting www.usablebuildings.co.uk



http://www.usablebuildings.co.uk

GETTING STARTED ABOUT GLOSSARY REPORT

» Colour key

RESPONSIBLE RETROFIT STBA
GUIDANCE WH EEL Heat Generauo" SUSTAINABLE TRADITIONAL

BUILDINGS ALLIANCE

» Building context

Heat Generation

Biomass boilers

Installation of large scale biomass boiler (woodchip,
woodlogs or pellets) to provide heating and hot water.

ADD TOLIST CLOSE MEASURE

» Advantages
» 7 Technical Concerns

-*3 Heritage Concerns
. » Original internal detail lost (high)

l » Detail for Access to services (high)
» Detail retains character? (medium)

» 5 Energy Concerns

» Related measures

.. supporting www.usablebuildings.co.uk
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RESPONSIBLE RETROFIT STBA
GUIDANCE WHEEL Heat Generation SUSTAINABLE TRADITIONAL

BUILDINGS ALLIANCE

GETTING STARTED ABOUT GLOSSARY REPORT

v*mlour key
Concerns
Minor concern
Medium concern

I High concern
B Major concern

Measure to measure linkages
[ Measure options
B Thermal coherence
I Airtightness
B Human Health/Fabric Health
Heating issues
People issues
.~ Monitoring and maintenance
B Hidden services
[l Electricity issues

» Building context

Heat Generation
Biomass boilers

Installation of large scale biomass boiler (woodchip,
woodlogs or pellets) to provide heating and hot water.

ADD TOLIST CLOSE MEASURE

» Advantages

A - -

» 7 Technical Concerns

~ 3 Heritage Concerns
. » Original internal detail lost (high)

fal»€

... SUppOrting www.usablebuildings.co.uk
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RESPONSIBLE RETROFIT STBA
GUIDANCE WH EEL Heat Generat}o,, SUSTAINABLE TRADITIONAL

BUILDINGS ALLIANCE

GETTING STARTED ABOUT GLOSSARY REPORT

~ Colour key

Concerns
Minor concern
Medium concern
B High concern

I Major concern

Measure to measure linkages
I Measure options
B Thermal coherence
[ Airtightness
B Human Health/Fabric Health
Heating issues
AR i AXX People issues
' Door refurbishment . Monitoring and maintenance

Reason for connection: Thermal coherence B Hidden services

Thermal coherence: Improvement of level insulation to a [l Electricity issues
similar sensible level - minimise thermal bridges

' (Moderate interaction)

» Building context

Heat Generation

Biomass boilers

Installation of large scale biomass boiler (woodchip,
woodlogs or pellets) to provide heating and hot water.

ADD TOLIST CLOSE MEASURE

» Advantages

S e - R e e A e e A R R A A R e A M A e N - _—

» 7 Technical Concerns

~ 3 Heritage Concerns
. » Original internal detail lost (high)

4l
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GETTING STARTED ABOUT GLOSSARY REPORT

RESPONSIBLE RETROFIT STBA
GUIDANCE WHEEL Heat Generauo,, SUSTAINABLE TRADITIONAL

BUILDINGS ALLIANCE

v Colour key 2

Concerns
Minor concern
Medium concern
I High concern

B Major concern

Measure to measure linkages
B Measure options
B Thermal coherence
I Airtightness
B Human Health/Fabric Health
~ Heating issues

People issues
_ Monitoring and maintenance
B Hidden services
[l Electricity issues

» Building context

Door refurbishment
Repair of existing doors to make operational and tight fitting.

REMOVE FROM LIST CLOSE MEASURE

» Advantages 3
» 4 Technical Concerns
~ 2 Heritage Concerns
» Planning consent outside conservation area (minor) \;
» Detail retains character? (minor) v

oo SUPpPOrting www.usanienpuliaings.Co.uK
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Chosen measures

Door refurbishment
Repar of ex:stng doors 10 maxe operatonal and tght f1ing. LY
Advamages
Good repar ensures that orgnal door can be retaned; some mprovement n ar-tightness may be acheved
Technical concerns:
Suffcient ventiation? imedum) Overneatng imedum) Montorng and feedback requred medum) Personal capacity/Rght opportunty imedum)
Heritage concerns:
Planning consent outs.de conservaton area imnor) Deta | retans character? imnor)
Energy concerns:
Rebound effects imedum)

Concems

Medium risks

Sufficiant ventilation?

Measwres rais ng ths concemn: Door refurbshment

Adequate ventiation s needed for the occupants n & buidng and for the protection of the buidng fabric n normal Crcumsiances, Some measures can reduce the
exsing ar permeabity and make necessary addtional ventiation, In addton, Cenan acivites (8.g. cookng, showerng/bathing, drying clothes) create high mosture
loads. Appropriate actve vent ation systam are needad 10 remove this excess mosture. Otherwse signfcant localsed mosiure probems can occur.

Suggested actions (befors)

Montor and measure exsting room and fabric mosture condtons pre refubshment. Assess ex'sting vent ation provision and wegh up vent aton strategy optons
post refurbshment to address proposed ncreased artghiness. Take nto consderation household sze and occupancy pattemn. Establish ventiation strategy 1o provide
adequate ventiation n ine with AD Part F, nciudng ar provis.on for occupants n the buidng and adequate ventlation at ponts of mosture generation withn buidng
{oatrvoom, Kichen, Wity and other wet rooms), Beware of personal preferences that may overrde optimum system settngs Decide on operalon strategy and balance
the need for good user understandng and automation of the ventiation system. Consider good nformation and user nteracton may be bast for lower risk leve's

Suggested actions fouring)

Physicaly test the nstaled ventiation system capacity to confrm design critera given in AD part F is met. Communicate the ventiation strategy to occupants clear
and smpy and check they understand 1. Beware of parsonal preferences that may override optmum system settngs.

Suggested actions @after)

Montor ndoor ar Qualty post refurdishment and repon résuts, Montor room and fabric mosture condlions and reporn Tndngs, Carry oul reguar visual checks for
damp patches and moud growth in vunérable areas (<1chen, bathvooms)

References
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(el i e Warmer Bath: A gude to mprovng the energy eff cency of tradtonal homes n the city of Bath (2011) Bath Preservation Trust & Centre for Sustanable

CASE STUDY 2 Tradtona Buidngs: AB Buld 2013 {2013) Rye, C, Scott C & Huooard, D.
Energy Effc. In Historc Bul - Dr. -proof ng windows and doors (2010) Engish Hertage

Energy Effc In Historc Bull lazng for windows (2010) Engish Heritage

Improving Energy Eff cency n Tradtional Budngs () Historic Scotland

(S Futwre F1: nstalation Phase n depth findings (2011) EST/Affinty Sutton

Wi f 7 R010) Bone, A, Murray, V. Myers, |, Dengel, A, and Crump, D
Bteam:.:!. : The Key 1o Buldng Performance {2005) May, N.

Gudea nes to avod moud n buid Advanced Bud Energy Research, 3, pp. 221-236. {2008) Atamrano-Medna H., Mumovic D., Davies M.,
Rd-ey l. and Oreszczyn T.
£ STUDY GUlDANGE Her : Agude to m efic n trad*xona and historc homes (2008) Changeworks
CASC‘?’UDY dng serv.ces for historc budngs 513 nad’ : Lo ; dngs (2002) CIBSE

Mmu'es rasing ths concem: Door refurbshment

Hgh temperatures n bu'dngs can cause dscomfort and ! heaith. Fabric energy efficency measures can exacerbate probems (e.g. by changng thermal mass,
ncreas ng thermal resistance and reducng ventlation). Services can a'so ncrease heat loads.
Suggested actions efore)
Cons der strategy for buldng 10 dea’ with higher temperatires (0.9, shadng, thermal mass, purge night ventiation, plantng). Ensure effectve ventiation s possbe,
L@, Cross ventiation, and check that exsting window opanng and shadng opportuntieés are not comprom sed by addtona measures, Beware that personal preference
may overrde optmum settings for system. Decide on operaton strategy and balance the need for good user understandng and automation of the system. Cons der
good nformation and user nteraction may be best for lower rsk leve's
[ e
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What next ...? Case studies?

Misunderstanding 1: General, theoretical (context-independent) knowledge 1s
more valuable than concrete, practical (context-dependent) knowledge.

Misunderstanding 2: One cannot generalize on the basis of an individual case;
therefore, the case study cannot contribute to scientific development.

Misunderstanding 3: The case study is most useful for generating hypotheses: that
1s, in the first stage of a total research process, whereas other methods are more
suitable for hypotheses testing and theory building.

Misunderstanding 4: The case study contains a bias toward verification, that is, a
tendency to confirm the researcher’s preconceived notions.

Misunderstanding 5: 1t is often difficult to summarize and develop general propo-
sitions and theories on the basis of specific case studies.

Qualitative Inquiry

Volume 12 Number 2

o = 2 April 2006 219-245

Five Misunderstandings JOgR & iictons

About Case-Study [

R e S e ar Ch http://online.sagepub.com
Bent Flyvbjerg
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What next...? Case studies?
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Misunderstanding 2: One cannot generalize on the basis of an lndmdual case;
therefore, the case study cannot contribute to scientific development.

Misunderstanding 3: The case study 1s most useful for generating hypotheses: that
1s, In the first stage of a total research process, whereas other methods are more
suitable for hypotheses testing and theory building.

Misunderstanding 4: The case study contains a bias toward verification, that is, a
tendency to confirm the researcher’s preconceived notions.

Misunderstanding 5: It 1s often difficult to summarize and develop general propo-

sitions and theories on the basis of specific case studies.

Qualitative Inquiry
Volume 12 Number 2
April 2006 219-245

Five Misunderstandings iy, T
About Case-Study QY i
Research http://online.sagepub.com
Bent Flyvbjerg
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What next...? Case studies?
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Misunderstanding 3: Thc case study 1s most useful for generating hypotheses: that
1s, In the first stage of a total research process, whereas other methods are more
suitable for hypotheses testing and theory building.

Misunderstanding 4: The case study contains a bias toward verification, that 1s, a
tendency to confirm the researcher’s preconceived notions.

Misunderstanding 5: It 1s often difficult to summarize and develop general propo-

sitions and theories on the basis of specific case studies.

Qualitative Inquiry
Volume 12 Number 2
April 2006 219-245

Five Misunderstandings i, T
About Case-Study |y g
R e S e ar Ch http://online.sagepub.com
Bent Flyvbjerg
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What next...? Case studies?
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suitable for hypotheses testing and theory building.
Misunderstanding 4: The case study contains a bias toward verification, that 1s, a
tendency to confirm the researcher’s preconceived notions.
Misunderstanding 5: 1t 1s often ditficult to summarize and develop general propo-

sitions and theories on the basis of specific case studies.
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tendency to confirm the researcher’s preconceived notions.
Misunderstanding 5: 1t 1s often ditficult to summarize and develop general propo-

sitions and theories on the basis of specific case studies.
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What next...? Case studies?
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suitable for hypotheses testing and theory building.
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What next...? Case studies?

Too much emphasis on statistics and benchmarking.
Individual cases and outliers can be bellweathers.

A portfolio of approaches.is best.

Too much .emphasis on‘proof-.

But coherent strategies for the future are what’s
required not theories.

9-245
Five Misunderstandings BN o Hpicaion
About Case-Study R
Research

hosted at

Bent Flyvbjerg
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So ...?

Case studies with careful attention to context and systemic
properties ...

With tried-and-tested survey methods using established
protocols where appropriate.

Exceptions/outliers/curiosities often of more interest than
norms/medians/received wisdom. Canaries in the mine.

Care needed with survey curation and presentation to build
audience confidence and avoid bias.

Results can be surprising, so shoot-the-messenger, decry-the-
method and bury-the-bad-news often come before objective
assessment of findings and diagnostics.
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Structure cases on linkage outcomes ...?

Measure to measure linkages
B Measure options
B Thermal coherence
. Airtightness
" Human Health/Fabric Health
Heating issues
People issues
Monitoring and maintenance
" Hidden services
B Electricity issues

Heat Generation

SUSTAINABLLE TRADITIONAIL
BUILDINGS ALLIANCE

» Colour ke

» Building g

als Lseneratl
s bg
Reason for connection: Measure options

Measures of the same type in some cases they n of
could/would need 10 go together (e.g. front elevation and  + O P
rear elevatons may have different wall insulation strategy).

(Moderate interaction) p TO1

»°
» Advantage
5‘ » 7 Technica
2
z
@ » 4 Heritage

|
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